ast Friday, I had a particularly busy clinic day. One of my first appointments was with a 23-year-old African-American man who described frequent episodes of feelings of doom, thundering and racing in his chest, and difficulty breathing. I diagnosed panic attacks. Knowing that depression is common among persons with panic attacks, I asked about his mood and discovered that he was suffering from major depression, a condition that had occurred once 4 years earlier when he entered college. After exploring issues concerning the etiology and appropriate treatment of his current problems, the patient and I elected medical therapy for his depression and referral to a behaviorist for his panic attacks. I felt good about the encounter, but it had taken 30 minutes, and I was 15 minutes late for my next appointment.
JGIM F R O M R E S E A R C H T O P R A C T I C E

262
Targeting Depression Interviewing An Exercise in Diagnostic Reasoning
Michelle V. Conde, MD, John W. Williams, Jr., MD, MHS, Cynthia D. Mulrow, MD, MSc L ast Friday, I had a particularly busy clinic day. One of my first appointments was with a 23-year-old African-American man who described frequent episodes of feelings of doom, thundering and racing in his chest, and difficulty breathing. I diagnosed panic attacks. Knowing that depression is common among persons with panic attacks, I asked about his mood and discovered that he was suffering from major depression, a condition that had occurred once 4 years earlier when he entered college. After exploring issues concerning the etiology and appropriate treatment of his current problems, the patient and I elected medical therapy for his depression and referral to a behaviorist for his panic attacks. I felt good about the encounter, but it had taken 30 minutes, and I was 15 minutes late for my next appointment.
She was a middle-aged, obese, Hispanic woman with reasonably well-controlled diabetes. She had no specific complaints. While I was examining her feet and diagnosing osmidrosis, the previous patient popped into my mind, and I reminded myself that depression also was common among middle-aged women. Buoyed by the apparent success of my previous exploration of depression symptoms, I questioned her about her mood and her recent enjoyment and satisfaction with life. At first she didn't know what I was talking about, but as I made my questions clearer (and the interview longer), she clearly denied having any problems.
My next four patients were men over 60 years of age. Prodded by the lateness of my schedule, the lack of obvious psychiatric problems in these patients, and the rationalization that major depression is less common in men than women and in elderly than middle-aged persons, I queried none of them about depression. Rather, I adjusted antihypertensive regimens, pondered whether the laboratory had confused a glycosylated hemoglobin level with a serum hemoglobin value, and doled out an alpha agent for the patient with "chronic plumbing problems." I finished clinic late and missed lunch, but for the most part, I thought I had done a pretty good job.
TARGETING DIAGNOSTIC STRATEGIES
The targeting of diagnostic strategies to high-risk individuals that is depicted in the above scenarios is typical of the reasoning many of us learn in medical school. We learn that diagnostic tests, including diagnostic interviews, are most likely to be useful in persons who have an intermediate chance of having the condition and that they are less likely to be useful in persons with a very low or high chance of having the condition. 1 We often make the error of changing our diagnostic testing in response to the presence or absence of risk factors. The implicit assumption is that the risk factor has changed the likelihood of disease sufficiently to warrant change in our diagnostic strategy.
Diagnosis, however, is a multistage process. Information from different sources-clinical history, physical examination, and laboratory data-can assist clinicians to move logically from one step to the next. Risk factors have their own performance characteristics, and they may or may not help us move along the diagnostic ladder. In the above clinical scenarios, I based my decision to look further for major depression on the presence or absence of risk factors. Let us, however, examine more closely the impact of risk factors for major depression in helping us move from one step to the next in the diagnostic process.
RISK FACTORS AND RISK MAGNITUDES
My clinic patients were among those that participated in a recent research project examining major depression in primary care patients. 2 From this project I was given feedback about the prevalence of major depression among clinic patients with certain characteristics. I was then able to calculate the actual magnitude of the risk associated with those characteristics. This information is depicted in Table 1 and is similar to risk estimates for gender and specific psychiatric illnesses that have been determined from community populations. 3, 4 The clinically relevant question is: Does the presence or absence of a risk factor (e.g., female gender or panic attacks) change the probability of disease sufficiently to direct our decision to conduct a diagnostic interview for depression?
BASIC PRINCIPLES OF DIAGNOSTIC TESTING
To address this issue, let us first review some basic principles of diagnostic testing. As reviewed earlier by Hatala et al., a useful tool for the clinician is the likelihood ratio (LR). 5 This ratio expresses a given test result among patients with a certain disease relative to that of the same test result among patients without the disease. It can be used to convert the pretest probability of a disease, or the prevalence, to the posttest probability. The LR ranges from 0 to infinity. A ratio of 1 means that the pretest probability is the same as the posttest probability, while an LR Ͼ 10 or Ͻ 0.1 will greatly increase or decrease the pretest probability of disease. The LR for a positive test result is calculated as Sensitivity/(1 Ϫ Specificity); while the LR for a negative result is (1 Ϫ Sensitivity)/Specificity. Although these concepts may be difficult to grasp at first, a nomogram makes the application simple (Fig.  1) . Knowing the prevalence of disease, one can apply the LR to the nomogram in Figure 1 and obtain the posttest probability of disease.
RISK FACTORS AND DISEASE PROBABILITY
Risk factors can be applied clinically like diagnostic tests. The magnitude of the risk is the strength of association between the risk factor and the target disorder and is often expressed in the literature as the odds ratio or relative risk, depending on the design of the study. Magnitudes of risk greater than 1 show a positive association between the risk factor and disease. An increased magnitude of risk, however, may not necessarily generate a useful increase in the probability of disease. The prevalence of the risk factor also needs to be considered.
The effect of LR on the posttest probability is a function of both the magnitude of the risk and the prevalence of the risk factor. The terms likelihood ratio and magnitude of the risk may seem confusing and similar; however, there is an important difference. While the magnitude of the risk is the strength of association between the target disorder and the risk factor, the LR is a concrete tool for assessing the clinical performance of the risk factor. As discussed above, it can be used to convert the pretest probability of a disease to a posttest probability. Figure 2 depicts the LR for varying risk factor prevalences and risk magnitudes. 6 For any given magnitude of risk, the LR increases as the prevalence of the risk factor decreases.
Female gender is the strongest demographic risk factor for major depression. 7, 8 In the study population depicted in Table 1 , women are roughly two times more likely than men to have the diagnosis of major depression (magnitude of risk approximately 2). Female gender has a prevalence of 70% in the population of primary care patients studied (Table 1 ). The combination of high prevalence and a relatively small magnitude of risk yields an LR close to 1 (LR ϭ 1.2), which does little to change the probability of disease. I should not have made the decision to inquire about depression symptoms based on gender.
Conversely, let us examine the effect of a risk factor that is much less prevalent and associated with a higher risk magnitude. In our clinic population, panic disorder has a substantial risk magnitude of 12, while its prevalence is 2%. As shown in Table 1 , its LR is approximately 11. Using the nomogram in Figure 1 , the line connecting the pretest probability for major depression of 8% to the LR of 11 yields a posttest probability of 48%. Conse- quently, when panic disorder is present, the probability of major depression is increased from 8% to approximately 48%. In this example, a detailed diagnostic interview for major depression is clearly warranted. When panic disorder is absent, the likelihood ratio is 0.9; thus, there is no useful change in the pretest probability.
The above examples illustrate an important principle. To use risk factors correctly, one must consider both the associated magnitude of the risk and the prevalence of the risk factor. This consideration is done most readily by using the LR. Generally, risk factors that are uncommon have higher LRs and may increase significantly the suspicion of disease. Conversely, risk factors that are highly prevalent, such as female gender, tend to have lower LRs and have minimal effect on the probability of disease. Finally, for major depression, the absence of these risk factors does little to change the probability of disease.
QUESTIONNAIRES FOR DEPRESSION
An alternative approach recommended by some experts is to base selection of patients for diagnostic interviews on the results of brief, self-administered depression questionnaires. Numerous patient questionnaires exist that may increase the detection of depression in an unselected primary care population. A meta-analysis concluded that the nine commonly recommended questionnaires are comparable in their performance characteristics. 9 The overall sensitivity of these questionnaires is 84% and specificity is 72%, thus yielding an LR of 2.9, which is significantly higher than the LRs for most readily available clinical characteristics for depression. The change in probability yielded by a positive patient questionnaire for depression in unselected outpatient primary care patients can provide the impetus to conduct a further detailed diagnostic interview for depression. Clearly, though, there are some risk factors for depression, such as panic disorder, that when present yield a very large LR and strongly warrant a careful diagnostic evaluation from the beginning.
DISCUSSION
We have seen that the usefulness of relying on a risk factor to help increase or decrease the suspicion of disease depends not only on the magnitude of the risk, but also on the prevalence of the risk factor. These principles have been demonstrated before in creative research work. 6,10 I had forgotten to apply them to my practice.
Risk factors can significantly increase the probability of disease when the prevalence of the risk factor is low and the associated magnitude is large, as with panic disorder. A diagnostic interview in patients with panic disorder or a "high-risk profile" is warranted because of the significantly increased probability of major depression. However, the prevalence of panic disorder and other high-risk profiles is low in a general primary care population. If depression interviewing were limited only to these individuals, a large number of persons with depression but without the highrisk profile would be missed. Conversely, other risk factors for major depression that are more prevalent, such as female gender, have a small magnitude of risk and do not usefully change the probability of disease.
Working through these case examples convinced me that limiting questions about major depression only to persons I thought were likely to be high risk was not the optimal strategy. Rather than attempting to efficiently "screen" for depression based on risk factors alone, we should be attuned to nonverbal cues and consider a routine question about mood or interest in day-to-day activities. Some practitioners do this regularly. Others may utilize patient questionnaires to aid in the detection of depression. A detailed diagnostic interview should then follow if warranted. Now I am later than ever in finishing clinic!
Summary Points
᭜ The diagnostic process is composed of a series of steps. ᭜ Risk factors can be applied clinically like diagnostic tests. ᭜ The clinical usefulness of a risk factor hinges on its associated magnitude of risk and its prevalence in clinical populations.
᭜ Risk factors may or may not significantly influence our diagnostic behavior enough to move us from one step to the next.
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